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Process of and Tool for Expanding Tube End s 



We, Rabcock & Wiloox Limited, a 
Britten Cfompany, of Babcock House, Farnng- 
dnn Stmt, London^ 5LC4, do hereby declare 
the inveotiaz^ (Caammnicctad by Bbotschb 
Babcocx & Wilcox Damffkbsselweekb 
A/G, a German OiiiTpftiiy, of Oberhause^ 
Rmadand, Germany), for which -we pray dial 
a patent may be granted <p us, and tie method 
by which it fa to be performed fc> teparticu> 
jafr described fa and by the flowing atatfr- 
ment:-*- 

The present invention relates to a process 
of and tool for expanding tribe coda, applic- 
able far example to the attachment of water 
tubes to the steam and water dram of t water 
tribe boiler. 

It is common practice to secure the ends 
of water tubes tP a boQcr drum by fitting 
each tribe end within a tube hole in the dram 
and then expanding plastically the tube end 
withaa the tube hole, bo that h; remains firmly 
in contact with the waft of the bote to provide 
a fluid-tight joint* in order to improve die 
resfamce to the pendency of the tube, when 
die bofier is fat use, to puH oat of die drarr^ 
the part of the tdbe projecting into the drtrm 
is often beDed oat 

Several different methods of obtainipg die 
desired expansion hive beer* used. According 
to one method* a tool is used which faefcuies 
a c onicfll mandrel about which are spaced 
three corresponding tapered rofieas, the tool 
being inserted in the tube cud to be expanded 
with the axis of tjbe mandrej oo-axial with the 
tube end and the mandrel being fed into the 
tnbe rmkpexktentty <rf the softer* so that the 
ruQers are displaced o utwardl y into contact 
with dfi inner sarface of the. tdbe* The man- 
drel is then corrthaaoosly rotated and the rol- 
lers are forced outwardly to expand the tnbe 
end and at the same time xou progressively 
round and into the tdbe. It has been found 
that with this method of expanding there is a 



tendency for each point of the tnbe wall, after 
each passage of a refer has caused an expan- 
sion, to spring bads elastjcaSy and thereby 
considerably reduce die contact pressure be- 



tween the tribe wail and the wafl of the tube 
hole. Furthermore, the structure of the tube 
metal is affected, the metal becoming hardened 
by th e a lt er natin g toadi 

According to a second rather ahnflar 
method, the tube is expanded by a tool hairing 
a tapered mandrel and roflem in which the 
mandrel and the renters rotate and move out- 
wardly towards die end of die tdbe during, 
the expanding operation 
' According to a thud method, a 
with a working surface having a & 



digbdy greater than she inside dimeter of the 
tribe is driven into the tube end, bo expanding, 
the tribe as it moves into it Thb stmood haa 
certain pmifltea l difTuiflties when applied^ Ox 
long tfafai tubes, which tend to bucBe^ arxl. 
die removal of the mandrri from. jfbe.'1BBe. 

moch 
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60 




trouble. 

An object of the present 
provision of an irnproved " 
for expanding tube ends. 

The lirvemtorr includes the process 
securing of a tribe end witjrin a tribe 
a tribe plate, which comprises expanding a 
part of the tribe into fluid-tight conraa~tfirh 
die waft of the tribe bole by the forcSIe 
puffing-out of a tube **F*"<Gyft rnetrAer 
through the said part of the tofce end ami 
simultaneously as a consequence of tbepuDing- 
out effecting belling of the month of die free 
end of the tube into contact with the face 
of the tribe plate. 

The invention also includes a tribe end ex- 
panding tool smtaWe for the *«p»™*S"g of a 
tribe end within a tube hole in a tribe plate 
in which withdrawal means are provided for 
the forcible puBin^out from inside the tribe 
end of tube expanding means adapted doling 
withdrawal to expand the part of the tnbe 
within the tube halt, and the withdrawal 
means are arranged during withdrawal Co 
operate belling means which effect belling of 
the tree end of the tube, 

the farverrrion win now be described, by 
way of example, with reference to the aocorrb" 
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Figure 1 fa a stctimral side ckvalion of the 
forward end only of a tool far ^"^g ami 
5 betting tube ends arranged to operate on a 
tube end thai extends through a tribe p&tc> 
end 

figure 2 fa a view simHar to Figure 1 but 
with the working parts in a different operat- 
10 tag position. 

In <he diuwingS} a tube 1 extends thru ugh. 
a tube hole 2 to a tube plate 3- with its inner 
end 4 projecting beyond the inner face 5 of 
die tube {date to a distance canal to about 
IS twice the wall thickness of tfic tube. The tools 
indicated generally by 10, fcxindes a forward 
body part 11 terminating in a bearing t a irfftce 
12 which, when the Tnarrrffflr fa in use, is held 
ftp ply against the part of tt ifae plate inner 
20 face 5 which surrounds the tube end 4. A 
mandrel 14 mounted in die body part 11 ex- 
tends axia&y beyond the bearing preface 12 
aod at the ^nmw^^pwi^ pfr 1 of t^e ff^j^ i^fo^ff 
operation lies in the initial position shown 
25 in Figure 1 in which it extends into the tube 
1 to a point beyond the tube p3ate 3. At its 
inward or forward end the mandrel 14 fa 
fanned with an enlargement or head 15 ad* 
joining a part 16 that tapers rearwardty to a 
cylindrical part 17 beyond which a part IS 
, of -the- mandrel is screw-threaded into an 
operating rod 19 which is coupled to the pfc- 
rtnn of an hydraulic power device {not shown). 
-Aj^fwip- of four cornpkmentary expandin g 
, menrbers 21 are dkU fe h * mounted on the 
:= r tapered mandrel part 16 and may be moved 
. ^fieni. jhe^ffled position shown m Figure 2, 
..- ^ in- which angned parts thereof form a com- . 
_3-jSete xin^ailaetube cxpandtog surface 22> to 
40^ jBaggered position snown m Figure 1 to 

-whifh one apposed pair of the members 21 

, is-qffi et rearwan% of &c other pair «o that 
^4gejpveraH radius of each member is reduced. 

Tte four members 21 axe held together and 
45 to the mandrel by a helical spring 24 that 
encfrdes partrcyiindrical sections 25 of the 
four roernb ers« 

SKdaWy mounted on the cylindrical part 
17 of the mandrel is a movable stop 30 to 
the form of a tube Trngth having a 
rearward portion 31 which fa a sHdrng fit on 
the mandrel part 17 end a fitted 
part 32 of such diameter at its forward end 
that it engages the two rearmost ex p andin g 
members 21 when they are at the rearward 
end of the tapered part 16 of the mandrel. 
Secured to die rearward end of the pardon 
31 is e boss 3* formed with a dxcuorfercn- 
tMy extending radial shoulder 34 that faces 
60 xearwardiy of the msndrcL Mounted on <hft 
body part 11 &re catch means in the form 
of four plungers such as the plungers 36 so 
arranged as to be sBdatte radially and being 
b iass ed towordly by springs such as 
Si antes 37. These 



panying partly diagrmnmfltTr drawings, in id engage die boss 33 and are so 

shaped at their toward ends that they 
restrain rearward movement of die shonMer - 
34 past the plungers only until the axial force 
on the stop 30 flxcrrrifl some predetermined 70 
value. 

Also mounted on the body part 11 is a 
circular row of eight tube end belling de- 
ments 40 so guided in die body part 11 as 
to be capable of radial movement only and 75 
biassed by springs such as springs 41 inwardly 
into engagement with, the stjop 30. The inner 
side of each element 40 is provided with an 
TncHnfd surface 42 complementary to the 
flared forward part 32 of the scop 30 so that 80 
as the part 32 moves rear wizardry past the ele- 
ments 40 they are moved outwards to a radial 
direction. Each dement 40 is formed with a 
furwardjy extending tongue 44 arranged to 
extend within the tube end 4 but of • such 85 
length that its forward end is spaced from 
the tube pUte face 5 by a distance somewhat 
greater than the thickness of the wall of the 
tube 1* 

To carry cut the expanding operation, the 90 
tool 10. is brought into position opposite the 
tube end to be expanded and the mandrel 
14 Inserted toto the tube to the position shown 
to tRgure 1, so that the bearing surface 12 
en gag es th e trib e plat e face 5, tjbe stop 30 95 

being set with its shoulder 34 fcwanHy of - 

the plungers 36» the expanding members 21 
being towards the rearward end of the tapere d 
part 16 of the mandrel 14 and the rearmost 
pair of the members 21 being to contact with 100 . 
die forward end of the stop 30. 

The mandrel 14 la now drawn rearwarcfiy 
through the tool body part 11 by operation 
of the hydraulic power device so that the ex- 
ponding members 21, which are held against 105 
axial movement with the mandrel 14 by the 
stop 30> are caused to move om'wanfly into 
cnrv f, *c t with and to expand the part of tube 
1 which lies immediately outside the cobe 
plate 3. As tins takes place the forward pair 110 
<of the members 21 move slightly reatwardry 
toto alignment with die other pair cf the mem- 
bers 21. 

Once the bead 15 of the mandrel 14 comes 
toto contact with the expanding members 21 115 
force is transmitted directly from file mandrel . 
to the stop, which is caused to move to a rear- 
ward direction so that the plungers 36 of the 
catch means ride over the ehonhfer 34. The 
expanding members 21 and the stop 30 move 120 
rearwardly with the mandreL tjbe menrbers 21 
effecting pro gr e ssive expanding cf the part of 
the tube 1 which Bes within the tube plate 3. . 

As the members 21 appr oach the inner face 
5 of the tube plate 3 the flared part 32 cf 125 
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the step meorber 30 engages the inclined sur- 
faces 42 upon the Hgfrt belltog elements 40 
and causes those elements to move outwardry 
radially so that their tangoes 44 engage and 
beU outwardly tjbe projecting inner end 4 of 
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jtbe tribe 1. This beKng operation cods w hen 
the tribe expanding surface 22 comes into con- 
tact with the forward part of the surfaces 42, 
whereupon xearward m ovem e nt of the manckd 
relative to <he tool 10 is positively chedoed. 

Tlit tod 10 is now removed from the 
finished tribe, the mandrel returned So its for- 
ward position, the tribe T*™*fog elements 
21 alid along the tapered part 16 to fair 
rearward poattioaa. and the scop 30 restored 
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to its forward position. The tool may 
be applied to the next tribe 40 be **pfl™fat _. 
The machine described Is adapted to act 

rat a preselected size of tribe, the diameter 
the expanding surface 22 being appro- 
priately rdated to she internal diaxscer of the 
trie! If desired the head 15 of die mandrel 
may be made adjustable axiaHy of the roofed 
14; kdien serves as a stxa> adcpted by toitfag 
movement of die «pat»nfag mcmbeq *criaSy 
of the tapesed part nf the mandidL to detcr- 
nrine ; the effecthe diameter of the expanding 
member daring the ^^p^fng cmratwn, and 
the position of the atop being adjustable per- 
mite -variation rf that effective diameter. When 
die head 15 is axiafiy adjtrstatte, it fe Bimb- 
tegero toi^a^te^rii^ shq^over- 
lapping design for the rrpm&n* members. 
Whatwedaimb:— ■ 
L P rocess far the scarring of « tribe end 
withtn • tribe hole is the tribe plate, which 
comprises expanding a part rf the tsibe into 
fcitHight contact with the wxU of die tube 
hole by the farcgde puffing-out of a tribe ex- 
panding member through the safe) part of 
the tafcc and nhmfiianeuo aly as 1 consequence 
d the pufling-out effecting beffing of the 
moaAcs the free end c£ the tribe into oanr 
tact with the face of the tribe plate. 

2- Arte end expanding tool suitable for 
the expanding rf a tribe end within ft tribe 
hole in a tribephte, wherein withdrawal means 
anewovided for die fotcftfe pidHn»Hrt from 
faro d ie tribe end of tribe expanding mean* 
adapted dating withdraws! to expand the part 
ofthe tribe within the tribe hole, and the 
wnndrawd means axe *rrangp& during with- 
drawal to operate beSing means which effect 
beffing of the fete end of die tribe. 

3. A tool as daimed in Oahn 2, wherein 
the belting means co mprise a circular row of 



end engaging dements which ore 
to move radially outwardly 1900 
il rf the cribe expanding means and 
so effect beSing of the tribe end. . 

4. A tod as daimed b CMm 3», wherein 
the tube expanding means inriude a ptaraHry 
of expanding maribers ftted about me peri- 
phery of a tapered part of the length of a 
mandrel whkh is iasentaMe axiaDy into the 
^e to be expanded and foams part of the 
wlalr awaj m eans, atop meats axe arranged 
tofiejrttto the trf>e to be expanded at a 
forward land position, catch means are 
arranged to restrain outward movement of the 
ato p mean s from tfe initial position unless 
the outward force on die stop means exceeds 
a predetermined vt&at, the atop means being 
arranged to restrain outward arid move me m 
of the said members upon outward movement 
of the mandrd oflty until the force exerted 
exceeds the predetermined value, and the tribe 
en d engag ing dements are arranged for en- 
gagement by indined surfaces on die atop 
n*£*ns whereby upon the mandrd moving the 
" MUl - H > and dais the atop means in 
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an outward direction through an appropriate 
dfataixya^ofdietribetta 
tfc tribe plate is engaged and bdled out by 
the befiiog mean* go 

5. A toft as daimed hi Oaim 4, wherein 
the expan ding members are hdd in dose con- 
tact with (be tapered part <rf the mandrel by 
a cJiunnscxftdng anting. 

r in Oaim 4 or Oaim 85 
' provided tm die mandrd is 
movement el the expands. 
~-ly nf the tapered part "rf 
the mmabd to determine die effective dia- 
meter «f die qpmitiug merribera dur ing the 90 
expanding operation, and the position of the 
atop fa a djustdfe to permit variation of that 
effective diameter. 

7. A tribe end »*r atwt frg tod arranged and 
a dapted to c f jcra tc suhatantiaBy ga described 95 
hezeixrbexore mlhxcfeieuce to> constructed 
whtocddly as shown 2n» the * ffnft ro p¥*yi '» K 




FccrtheAptrlicaniBw 

A, C HRJCE, 
Chartered Patent Agent. 
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